Introduction
============

In healthcare the majority of doctor-patient interactions now occur in an ambulatory setting \[[@R1]\]. This is not only desirable from a political perspective -- outpatient before inpatient -- but also possible due to progress in modern medicine \[[@R2]\]. Even at our own university hospital, many more patients receive care as outpatients than inpatients (219,834 \[80%\] outpatient versus 54,340 \[20%\] inpatient) \[[@R3]\]. Since medical education primarily deals with inpatients, outpatients who present common and important clinical problems or who display chronic disease progression are missing from the education of future physicians. For this reason, English-speaking countries recognized the need to focus on experience in primary care and teaching medicine in ambulatory settings \[[@R4]\]. In a 1995 review, David M. Irby elaborated the specifics of learning in an ambulatory setting \[[@R5]\]: The spectrum of patient cases is very diverse depending on the ambulatory care facility. Despite this, the experiences of the medical students in the ambulatory setting are still very comparable. This applies mainly to the following common characteristics and challenges of this particular area of medical practice: time pressure in providing patient care and a quick succession of patients \[[@R5]\]. In addition, we have identified further aspects in our own ambulatory care setting which are summarized in table 1 [(Tab. 1)](#T1){ref-type="fig"}.

Furthermore, the ambulatory setting provides the opportunity of long-term observation of the course of the disease over the timeframe of repeated visits. Thus it is possible to teach particularly sustainable healthcare strategies and preventive care as well as structured patient management during these visits. This also applies to dealing with social, financial and ethical aspects of disease \[[@R4]\], \[[@R6]\], \[[@R7]\], \[[@R8]\], \[[@R9]\], \[[@R10]\], \[[@R11]\], \[[@R12]\].

From the perspective of the teacher, time pressure and conflicting goals arise from the brief amounts of time allotted to ambulatory care appointments, especially since patients are usually still waiting for the actual consultation when preliminarily discussing their case with the medical student. Frequently there is neither direct observation of the interaction between medical student and outpatient, nor any probing for prior knowledge or providing with adequate feedback. Teaching in doctor's offices usually allows a higher degree of exchange, feedback and supervision \[[@R5]\]. From the student's point of view there are also deficits; Irby reports that final year medical students had difficulties recording the problems reported by the patient, that questions about adherence were not raised and important findings omitted during the presentation of the patient case \[[@R5]\].

How, despite the limitations of the learning environment, can ambulatory care medicine be made more accessible to medical students? The possibility of changing the system and allowing more time for student supervision and feedback in real-life situations is extremely limited.

By dividing the final year of medical undergraduate study (practical year) into quarters, a new rotation in ambulatory care was added to the MaReCuM model curriculum offered at the Medical Faculty Mannheim Heidelberg University. The aim was to address the limitations and conflicting learning objectives found in the ambulatory care setting. The ambulatory care simulation was introduced to provide a safe environment to better prepare the students for work in the ambulatory care setting. The learning objectives for the ambulatory care simulation focused on the nature of providing outpatient care and on the physician's roles that are particularly important (communicator, health advocate, manager, professional). Including the ambulatory care setting in formal medical education has already been called for by other educators \[[@R13]\]. In this paper we describe and evaluate this new competency-based teaching format.

Project description
===================

Learning objectives for the ambulatory care simulation
------------------------------------------------------

Four main learning objectives were identified. Students are able to:

recognize life-threatening, avoidable conditions and apply strategies to avert them;integrate health promotion and prevention as basic elements of medical care;apply the principles of medical documentation in a manner appropriate to the situation;communicate appropriately with other health professions using medical terminology.

### Simulation of patient interaction in the ambulatory care setting (ambulatory care simulation)

Based on the main learning objectives, a subset of more in-depth objectives was tailored to the content of the simulation scenarios. An example is presented in table 2 [(Tab. 2)](#T2){ref-type="fig"}.

The simulation of outpatient interaction took place at the skills lab (TheSiMa) of the Medical Faculty Mannheim. The rooms served as consultation rooms with a desk, telephone and documentation system. Each scenario shared these features of ambulatory care:

time constraint,a complaint presented by a simulated patient (SP) which needed to be solved in real time,a summary of the consultation by the doctor for the SP focusing on the next step or procedure.

Distractors were included into each scenario, for instance, one scenario included an accompanying family member. These ancillary details were meant to increase the level of stress and sense of time pressure. An example is presented in table 2 [(Tab. 2)](#T2){ref-type="fig"}. The scenarios were created in cooperation with colleagues from several medical disciplines. The ambulatory care simulation was conducted as small-group instruction with six students in each group. The simulated exercises encompassed four instructional units. At some point each participant assumed the role of the physician, while the others served as observers. Figure 1 [(Fig. 1)](#F1){ref-type="fig"} provides an example of the procedure: two cases are attended to without any breaks or intervening discussion. Feedback was provided afterwards.

### Training the simulated patients (SP)

Eighteen simulated patients were trained specifically for the cases selected for the ambulatory care simulation. The actors were recruited and trained using the preexisting SP program at the Medical Faculty Mannheim. Detailed scripts were written for the roles, including detailed descriptions of the symptoms, case histories and the patient (age, sex, behavior, questions and possible answers).

### Research Questions

To evaluate this competency-based teaching format for effectiveness regarding the intended learning objectives, the following questions were examined:

How do students evaluate this teaching format?Did participation in the ambulatory care simulation influence students' subjectively perceived learning?Did participation in the ambulatory care simulation have an influence on the acquisition of competencies during the ambulatory care rotation?Did participation in the ambulatory care simulation have an influence on the evaluation of the ambulatory care rotation?Did participation in the ambulatory care simulation have an influence on working in the ambulatory care setting?

Methods
=======

Sample
------

A total of 75 final year medical students participated in the survey (response rate: 83%). The control group (CG) encompassed students in the ambulatory care rotation prior to the introduction of the ambulatory care simulation; these students were recruited from the cohort for whom the final year started in August 2013. The experimental group (EG) consisted of students in the ambulatory care rotation after introduction of the mandatory ambulatory care simulation; this cohort began the final year in May 2014. In the CG there were 27 students in each of the two rotations prior to implementation of the ambulatory care simulation (14 women (54%) and 12 men (46%), 1 person without any indication of sex; average age 27.08 years (SD=3.16)). The EG was required to attend the ambulatory care simulation as part of final year courses (also two ambulatory care rotations in total) and had 48 participants (23 women (55%) and 19 men (45%), 6 without indication of sex; average age 27.36 years (SD=4.11)). No differences could be determined between CG and EG regarding distribution of sex (p=0.94 \[likelihood ratio test\]) or age (T(65)=-0.29; P=0.77).

### Material

To evaluate the teaching format ambulatory care simulation, we created a questionnaire to serve as a pre-measure prior to the teaching intervention and a second questionnaire as a post-measure after the intervention. Both questionnaires contained multiple groups of questions with items to be rated on a six-point Likert scale (1=completely agree; 6=completely disagree). The organizational structure of both questionnaires, including all of the question groups, is shown in table 3 [(Tab. 3)](#T3){ref-type="fig"}.

In the group of questions *evaluating the simulated ambulatory care cases*, there were seven pre-formulated statements generally assessing the structure and difficulty of the simulated cases. One example item reads: "The cases are easy to understand." (see table 4 [(Tab. 4)](#T4){ref-type="fig"}).

In the group of questions *evaluating the ambulatory care simulation*, it was possible to generally assess the teaching intervention with 10 questions from the intervention-success inventory described by Kauffeld, Brennecke & Strack (2009) \[[@R14]\]. This questionnaire is based on the four levels of the Kirkpatrick pyramid. Two questions from the original questionnaire relating to the outcome level were not used. The word "training" was replaced with the term "ambulatory care simulation." One example item reads: "I learned a lot of new information during the ambulatory care simulation." (see table 5 [(Tab. 5)](#T5){ref-type="fig"}).

In the group of questions on *subjectively perceived learning*, the learning success at the end of the ambulatory care rotation was covered by seven items for CG and nine for EG based on \[[@R15]\] (see table 6 [(Tab. 6)](#T6){ref-type="fig"}).

In the group of questions addressing the *NKLM learning objectives*, the participants were asked to subjectively rate their own level of competence in 29 sub-competencies taken from the National Competency-based Catalogue of Learning Objectives for Undergraduate Medical Education (NKLM) relating to the learning objectives defined above for this project (see attachment 1 ).

In the group of questions *evaluating the ambulatory care rotation,* there were six pre-formulated statements generally assessing the rotation. One example item reads: "I learned a lot of new information during the ambulatory care rotation." (see table 7 [(Tab. 7)](#T7){ref-type="fig"}).

In the group of questions about *working in the ambulatory care setting*, the participants were able to rate their attitudes toward and expectations for working in the ambulatory care setting based on six pre-formulated statements. One example item reads: "I can well imagine working in an ambulatory care setting or in a doctor's office as a professional goal." (see table 8 [(Tab. 8)](#T8){ref-type="fig"}).

### Implementation

The undergraduate studies committee at the Medical Faculty Mannheim approved the implementation of the ambulatory care simulation for the final year rotation in ambulatory care. All participating students were informed of the study objectives and gave their written consent. The ambulatory care simulation was offered in small groups to all students within the first 14 days of the rotation.

The pre-measurement was taken at the introductory session on the ambulatory care rotation on the third day of the rotation. As part of the introductory session, the concept of the rotation was explained to the students, as was the ambulatory care simulation to the EG. Student questions were answered. The voluntary participants in both groups gave information such as age, sex, practical experience, and level of proficiency on the NKLM learning objectives.

The post-measurement took place during the final 21 days of the rotation. This was done so that even students who would be absent at the very end due to a rotation abroad or studying for exams would still have the opportunity to take the survey. All participants were asked about working in the ambulatory care setting, their evaluation of the rotation in ambulatory care, their subjectively perceived learning progress, and their subjective level of resulting proficiency regarding the NKLM learning objectives. The participants in the experimental group also responded to additional questions to evaluate the ambulatory care simulation. The evaluation procedure is shown in table 3 [(Tab. 3)](#T3){ref-type="fig"}.

### Statistical analysis

Scores were calculated for the questionnaires with a reliability of α\>0.70. Differences between the CG and EG before and after the rotation in ambulatory care were compared using two-way analysis of variance with repeated measures. The post-measurement differences between the CG and EG were analyzed with a one-way analysis of variance. In the results of the two-way analyses of variance with repeated measures each shows three values. The first, F~Time~, indicates if the values change over time. This shows the pre-post comparisons. The second value, F~T\*Gr~, indicates if there is interaction between time and group. If this is the case, then it can be assumed that the intervention was effective. The third value, F~Group~, indicates if there is a difference between the groups, regardless of the time. In addition to test size and p value, η^2^ was also shown as effect size in the variance analyses. According to Cohen (1988), η^2^\<0.0099 means there is no effect, η^2^≥0.0099 a small effect, η^2^≥0.0588 a moderate effect, and η^2^≥0.1379 a large effect \[[@R11]\], \[[@R16]\]. In addition to the scores, the individual items were also compared. To avoid the alpha error accumulation occurring with simultaneously applied significance tests, Bonferroni's alpha adjustment was performed for the individual item analysis. The values are shown in the tables appearing in the results section (see table 6 [(Tab. 6)](#T6){ref-type="fig"}, table 7 [(Tab. 7)](#T7){ref-type="fig"}, table 8 [(Tab. 8)](#T8){ref-type="fig"} and attachment 1 ).

Results
=======

Evaluation of the teaching format
---------------------------------

The simulated cases were not rated as being too easy. They were viewed as being mostly well structured, easy to understand and overall worked out (see table 4 [(Tab. 4)](#T4){ref-type="fig"}). The reliability of the questions evaluating the cases in the sample is α=0.32.

The students are very likely to have positive memories of the ambulatory care simulation. Application in practice (transfer to routine work, increased satisfaction with work, and improvement of performance as a result of attending the ambulatory care simulation) was rated more negatively in comparison (see table 5 [(Tab. 5)](#T5){ref-type="fig"}). The reliability of the questions asking for an evaluation of the ambulatory care simulation was α=0.90 for this sample.

### Subjectively perceived learning

No difference in subjective perception of learning was seen between the EG (M~EG~=2.5; SD~EG~=0.7) and the CG (M~CG~=2.8; SD~CG~=0.7) with F(1)=2.38; p=0.13; η^2^=0.05. The results of the individual item analysis are presented in table 6 [(Tab. 6)](#T6){ref-type="fig"}. No differences could be detected among these either. The reliability of the questions on perceived learning is α=0.76.

### NKLM learning objectives -- Acquisition of competencies

The mean values for self-assessed competency revealed a wide dispersion in both groups between the highest assessment (1.5) and the lowest (4.4). Eight of the 29 competencies covered by the questions are in the upper tercile of the highest assessment (mean value 1.5 -2.5). These competencies were predominantly associated with the role of communicator. Seventeen of the 29 competencies are found in the middle tercile of the self-assessment (mean value 2.5 -- 3.5). These competencies could not be assigned to a specific competency area. Four of the 29 competencies are seen in the lower tercile of the poorest assessments (mean value 3.5-4.5). These competencies were associated with resource allocation and quality management. Both groups measurably acquired more competencies at the end of the ambulatory care rotation (pre-measure: M~CG~=2.5, SD~CG~=0.7, M~EG~=3.0, SD~EG~=0.5; post-measure: M~CG~=2.3, SD~CG~=0.6, M~EG~=2.6, SD~EG~=0.5) with F~Time~(1)= 12.83; p\<0.05; η^2^=0.24. Although both groups differed significantly: F~Group~(1)= 4.99; p=0.03; η^2^=0.11, this is not a result of attending the ambulatory care simulation: F~Time\*Group~(1)= 0.42; p=0.52; η^2^=0.01. In terms of the individual items, the experimental group only showed a higher level of self-assessment connected with filling in narcotic prescription forms, a process that was explained during the ambulatory care simulation. Both groups rated their competencies in taking a patient history, prescribing medications, presenting cases, determining incapacity to work, and medical documentation as being higher at the end of the rotation than at the beginning. The results of the individual item analysis are included in the attachment 1 . The reliability of the questions about the NKLM learning objectives is α=0.93.

### Evaluation of the ambulatory care rotation

Both groups of students agreed to positive statements more often than to negative ones. The ambulatory care simulation, however, had no influence on the evaluation of the ambulatory care rotation (see table 7 [(Tab. 7)](#T7){ref-type="fig"}). The reliability of the questions asking for an evaluation of the rotation is α=0.90.

### Assessment of performance in the ambulatory care setting

There were no significant differences between the CG and EG in the assessment of performance in the ambulatory care setting (see table 8 [(Tab. 8)](#T8){ref-type="fig"}). The reliability of the statements on working in the ambulatory care setting is α=0.59 (pre-measure) and α=0.35 (post-measure).

Discussion
==========

Evaluation of the teaching format for the ambulatory care simulation
--------------------------------------------------------------------

Training with simulated patients should be based on clinically relevant, authentic and straightforward scenarios. These allow students to test and improve their skills in diagnosis, communication, documentation and case management under authentic conditions \[[@R12]\]. This study was not focused on separately evaluating the six different simulated scenarios. This approach appeared feasible since the four main learning objectives were present in each scenario and all scenarios shared the special features of working in ambulatory care. Accordingly, the roles for the SP, the teaching plans for the instructor and the information for the students all focused on the management of the simulated scenarios with regard to these learning objectives. The question of whether there are differences in the students' evaluation of the individual simulated cases cannot be answered given the study's design. Likewise, the question of whether there are differences in the investigated criteria between the participants who were assigned preparatory tasks and those assigned with follow-up tasks remains open (see figure 1 [(Fig. 1)](#F1){ref-type="fig"}). Clarification of these issues could be a starting point for further investigation.

### Subjective learning success

At the end of the rotation the students in both groups partially to mostly agreed with statements on subjective learning during the ambulatory care rotation. No statistically significant difference could be detected between the CG and EG. A reason for the same assessment of learning success in both groups at the end of the rotation could be the diverse and statistically elusive influences connected with the individual rotation placements. These offer countless learning opportunities that cancel out any differences making the variance of the measured variables larger and the effect smaller. In respect to the overall effect of a 12-week final year rotation, the educational effect of an intervention with four instructional units at the beginning can only be shown statistically in a much larger cohort. Another reason could be the time at which the second measurement was taken: at the end of the rotation, meaning about 10 weeks after the ambulatory care simulation. This was done on purpose in order to eliminate short-term effects of the educational intervention. These must be reproducibly measured in the subjective self-assessment following an intervention; however, they are of doubtful importance if no sustained learning effect takes hold. A further reason could lie in the intervention's lack of effectiveness. In the evaluation of the teaching format for the ambulatory care simulation by students who participated, they rated statements about the quality of case structure, ease of comprehensibility, overall effectiveness, and sense of time pressure with a high degree of agreement. Conversely, the statement that the cases were too easy was largely rejected. However, the questionnaires were unable to uncover whether the selection of learning objectives and cases met the participants' needs during the rotation even though the demands posed by the various rotation placements very possibly differ greatly. This would make it even more difficult to measure subjective learning progress as a mean value of the overall group.

### Acquisition of competencies

At the beginning of the rotation the mean values for self-assessed proficiency in the selected competencies showed a wide dispersion in both groups (CG and EG) between the highest and lowest values. Particularly good self-assessment values were assigned to the competencies related to the role of physician as communicator. This reflects the efforts of recent years to anchor this role in the curriculum specifically: the students enrolled in MaReCuM pass through a longitudinal learning spiral throughout years 1-5 of study. They undergo courses on taking patient history and holding medical consultations as early as in their first year. During years 3 to 5, the students attend courses in a simulated patient program. The educational formats encompass small-group instruction and training with simulated patients. The curricular content is tested using a practical assessment (OSCE=Objective structured clinical examination). One OSCE station (of nine in total) for the introductory module on clinical examination in the third year of medical study tests communication skills/competencies only. In the fifth-year interdisciplinary OSCE, communication is a core component weighted at 25% for each of the 12 stations.

Especially poor values were assigned in the self-assessment to competencies related to quality assurance, prescribing medications, and assessing the incapacity to work, occupational disability and reduction in earning capacity. The deficits connected with prescribing medications in particular are corroborated by the literature. Simon R. J. Maxwell describes the prescription of medication as a complex task which requires the combination of diagnostic abilities, pharmacology, communication skills and a critical assessment of benefits and risks. Imparting this competency is understood to be a major teaching challenge \[[@R17]\]. Approximately 10% of prescriptions issued by young doctors are erroneous \[[@R18]\], \[[@R19]\]. This represents a serious risk to patient safety and needs to be improved from the perspective of quality assurance. Based on learning theory and concrete recommendations, an improvement in competency could be achieved through supervised simulated exercises in prescribing medications. This should be placed at the end of the curriculum and shortly before the experience of real professional situations \[[@R20]\], \[[@R21]\]. Members of the EG assessed their ability to correctly prescribe significantly higher than members of the CG. This can be viewed as an effect of the ambulatory care simulation. This effect was measured approximately 10 weeks later which speaks for a sustained effect. What cannot be answered by this study is if the students actually possess competency in correctly filling out narcotic prescription forms. Clarification of this issue remains the subject of future study.

Just as for writing prescriptions, the same learning theory indicates that the level of competency in identifying the incapacity to work, occupational disability and reduced earning capacity could also be improved by guided simulated exercises at the end of medical undergraduate study. In this study the participants in both groups assessed their competency in taking patient history, writing prescriptions, presenting patient case histories, determining and justifying the incapacity to work, occupational disability and permanent reduction in earning capacity, as well as documenting medical decisions to be significantly higher at the end of the rotation than in the beginning. It appears that strategies in healthcare and preventive medicine and knowledge of patient management can be sustainably taught in the context of ambulatory care. This also applies to dealing with social, financial and ethical aspects of diseases \[[@R4]\], \[[@R6]\], \[[@R7]\], \[[@R8]\], \[[@R9]\], \[[@R10]\].

### Evaluation of the rotation in ambulatory care and working in the outpatient setting

Students agreed with statements such as "I find working in a doctor's office fun" and "I can well imagine working in an ambulatory care setting or doctor's office as a professional goal" both at the beginning and at the end of the rotation. The teaching format of the ambulatory care simulation had no influence on this evaluation. Students found working in the ambulatory care setting to be challenging, an evaluation also not influenced by the ambulatory care simulation. This was to be expected since the participants did not have greater learning success or skill acquisition in comparison to the CG. Two questions asked participants to assess the extent to which they were successfully able to apply the knowledge they gained from the ambulatory care simulation to their daily work. Two further questions explored whether they were more satisfied with their work as a result of applying the knowledge they gained and if they felt they performed their work better. The predominant response to these four questions was a tendency to disagree. A potential explanation for this result could be the participants' sense of themselves as medical students who are not yet fully fledged practicing physicians.

This study is subject to several limitations. Only self-assessments from the students were gathered to investigate learning progress and acquisition of competencies. An objective measure of these parameters was not carried out. This study was not able to provide a differentiated evaluation of the individual simulated scenarios. The question to which extent the individual scenarios contributed to the overall evaluation of the ambulatory care simulation cannot be answered. The participation rate in this study is with 83% generally very high; however, the response rate to individual questionnaire items was markedly lower. This affects both the CG and EG.

Conclusion
==========

The ambulatory care simulation had no measurable influence on subjectively perceived learning, the evaluation of the ambulatory care rotation, or working in the outpatient setting. At the end of the rotation, the participants in both groups reported having gained better insight into providing ambulatory care. At the beginning of the rotation, the participants in both groups evaluated themselves to be equally proficient in the relevant competencies. Students found the simulated patient cases to be well structured and easy to understand. The scenarios succeeded in creating an intentional sense of time pressure, which participants in both groups felt to be a typical aspect of the medical profession.

The ability to properly fill out a narcotic form was rated significantly higher by members of the EG. Participation in the ambulatory care simulation had no effect on the other competencies investigated in this study.

The final year rotation in ambulatory care can be seen as a model for teaching complex and demanding tasks in an authentic setting. The effect of only four instructional units comprising the ambulatory care simulation was not measurable due to the current form or due to the measurement point at the end of the 12-week rotation. The ambulatory care simulation will be undergoing targeted development and will be supplemented with additional learning opportunities to ensure that the main learning objectives are taught. As a result, it may be possible to see an effect on the issues investigated in this study at the end of the rotation.
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